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(54) IMAGE FORMING DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To excellently recycle 
removed and recovered toner and also efficiently perform 
maintenance or the like by disposing a toner carrying 
means for carrying the recovered toner to a developing 
means on the back side of an image forming device main 
body. 

SOLUTION: This device is provided with a toner carrying 
device 20 for carrying the toner recovered by a 
photoreceptor cleaning means to the developing means. 
The device 20 has a screw pump 30 as the toner carrying 
means and an air pump 40 as an air supply means and is 
provided with a toner accumulation part 21 on the 
upstream side of the pump 30 in a toner carrying 
direction. The device 20 for carrying the recovered 
toner is arranged on the back side of a copying machine. 
The device 20 arranged on the back side need not be 
detached at the time of the maintenance of a 
photoreceptor, a developing part and a transfer part, so 
that workability is enhanced. 
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In claim 1: 

An image forming apparatus capable of reusing the entire 
or partial toner by removing, collecting and conveying from a 
cleaning device to a developing device, said image forming 
apparatus comprising: 

a screw pump; 

an air supply device; and 

a toner conveyance device for conveying the collected 
toner as a mixed air mixed with an air, said toner conveying device 
being arranged in a rear surface side of an image forming 
apparatus body. 

In claim 2; 

The image forming apparatus according to claim 1, wherein 
a toner receiving inlet section is provided in the developing 
device to receive the collected toner and is relatively 
positioned at a front surface side of the image forming apparatus 
body to the toner conveyance device. 

In claim 3: 

The image forming apparatus according to claims 1 and 2, 
wherein th collected toner is conveyed to the developing device 



1 



via a toner conveyance tube which is arranged from the rear 
surface side to the front surface side of the image forming 
apparatus body. 

In claim 4: 

The image forming apparatus according to claims 2 and 3, 
a fresh toner reception inlet section is provided in the vicinity 
of a collected toner reception inlet section of the developing 
device to receive fresh toner. 

In claim 5: 

The image forming apparatus according to claims from 1 to 
4, the developing device further includes a developing section 
disposed in the vicinity or in contact with an image carrier and 
having a developer carrier and a toner replenishment section for 
replenishing the developing device with the toner, said toner 
replenishment section including the collected toner reception 
inlet section, the fresh toner reception inlet section, and a 
stirring section for mixing and stirring the collected toner and 
the fresh toner. 

In claim 6: 

An image forming apparatus capable of reusing the entire 
or partial toner by removing , collecting and conveying from a 



cleaning device to a developing devic , said image forming 
apparatus comprising : 

a screw pump; 

an air supply device; 

a toner conveyance device for conveying collected toner; 

and 

a toner collection device for conveying the collected 
toner to a toner collection container; wherein 

said toner conveyance device is provided with a toner pool 
section in a position upstream of the screw pump in a toner 
conveyance direction , and wherein the toner pool section 
includes a connection passage for leading the collected toner 
overflowing when more that a prescribed amount of the collected 
toner is stored therein. 

In column 5 line from 12 to 20: 

As noted from Figs. 2 and 3, the copier of this example 
is provided with a toner conveyance apparatus 20 for conveying 
toner collected by the cleaning device 6 for use in a photo- 
conductive member to the developing device 6. 

The toner conveyance apparatus 20 includes a screw pump 30 , an 
air pump 40 as an air supply device , and a toner pool section 
21 in a section upstream of the screw pump 30 in a toner conveyance 
direction. 



In from column 7 line 42 to column 8 line 23: 

Fig. 6 illustrates exemplary constructions of a collection 
toner supply unit 60 for supplying toner and a fresh toner supply 
unit 61 each of which are disposed in the developing device 4. 
As noted from Fig. 6, the collection toner supply unit 60 is 
connected via both of the toner conveyance apparatus 20 and the 
toner conveyance tube 35. As described earlier , the collected 
toner (T) is conveyed as a mixed air mixed with an air supplied 
from the air pump 40 along the toner conveyance tube 35 by the 
screw pump 30. On the other hand, the fresh toner (NT) is 
previously stored in a container 62 in a fresh toner supply unit 
61. 

Toner is replenished to the toner hopper 51 in the 
following manner. A replenishment wing 63 provided in the fresh 
toner supply unit 61 is initially operated, and a sensor detects 
the effect that the toner hopper 51 is replenished with the fresh 
toner (NT). Then, a replenishment wing 65 provided in the 
collection toner supply unit 60 is operated and the toner hopper 
51 is replenished with the collected toner (T) . Then, both of 
the fresh and collected toner are conveyed in a direction shown 
by an arrow B as illustrated in the drawing while being stirred 
by the conveyance screw 66 as a stirring section. 
Then, the developing casing 50 provided in the developing device 

in 



4 is replenished with the mixed toner to be reused and form a 
high quality image. 

The collection toner supply unit 60 illustrated in Fig. 
6 positions in a section downstream of the fresh toner supply 
unit 61 in a conveyance direction. The conveyance screw 66 
arranged right below the both of the units 60 and 61 stirs and 
conveys both of the fresh toner and the collected toner in a 
direction shown by the arrow B as illustrated in Fig. 6. Thus, 
the development casing 50 is supplied with the mixed toner. The 
toner conveyance tube 35 is connected to the collection toner 
supply unit 60 and supplied with the collected toner therein. 
An amount of the collected toner to be supplied is adjusted by 
controlling the screw pump 30 and/or the air pump 40. The supply 
amount can be adjusted by rotating the replenishment wing 65. 

In column 8 line from 37 to 42: 

In such situation, since the collected toner is conveyed 
as a mixed air mixed with an air supplied by the air pump 4 0 from 
the screw pump 40, a flexible tube can be utilized as a toner 
conveyance tube 35 and readily arranged from the rear surface 
side to the front surface side of the image forming apparatus 
body as illustrated in Fig. 7. 
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